where Q contains all the convective and viscous fluxes and D represents the artificial dissipative fluxes.
Since our primary interest here is to obtain solutions for viscous flows via the Navier-Stokes 
In the above expression, Ai+_,j, k is the modified eigenvalue scaling factor [9] and the coefficients e(2) and e (4) are related to the pressure gradient as follows:
where the coefficients _(2) and h"(4) are set equal to 1/2 and 1/64, respectively. The term u depends on the pressure gradient and is modified to give a TVD variation of the shock switch [13] in the following manner:
Note that by setting 
where U is the velocity vector and A, B, ---Gzx are the coefficient matrices, their full form being available in [14 ] .
Transforming these equations to the body-fitted curvilinear coordinate system _, tl and ¢, and making the thin-layer assumption, one gets
In general it is very difficult to derive an exact expression for the time-step At, since the coefficient matrices are non-symmetric. Abarbanel and Gottlieb [14] have recently delineated a procedure to symmetrize all of these coefficient matrices simultaneously.
Taking advantage of the work of [14] , andthe propertythatthe normof a symmetricmatrix equalsits spectralradius, onecan find an upper bound on At in the following manner:
where, the first 3 terms on the fight hand side arise due to the convective terms and the last term is due to diffusion terms. Setting the bounds of these components of At equal to their respective spectral radii, we arrive at the following expressions for the convective terms:
Arc where c is the speed of sound.
(10)
The diffusion limit on the time step is obtained in a similar manner and is given by the relation: The first test case used for this study is a simple aerodynamic shape designed for entry at Mach 6. The configuration consists of a modified conical-frustum [16] and is shown in Fig. (1), along with the downstream and symmetry planes. This configuration evolved through a conceptual study for the design of a vehicle to accommodate an 8-person crew, which could sustain a supersonic/hypersonic reentry and be capable of landing as a paraglider [16] . A wind A better understanding of the overall flow field is obtained by examining Fig. (4) [18] .
In the present study, we will concentrate on the M_ = 3.0 case, which was the design cruise Mach number for this configuration. The corresponding Reynolds number based on mode/ length was 6.3x106.
A grid consisting of 145x65x73 nodes was generated for the Navier-Stokes calculations. A partial view of the mesh on the symmetry plane and several streamwise cuts is displayed in 
